There is increasing evidence relating thalamic changes to the generation and/or maintenance of neuropathic pain. We have recently reported that neuropathic orofacial pain is associated with altered thalamic anatomy, biochemistry, and activity, which may result in disturbed thalamocortical oscillatory circuits. Despite this evidence, it is possible that these thalamic changes are not responsible for the presence of pain per se, but result as a consequence of the injury. To clarify this subject, we compared brain activity and biochemistry in 12 people with below-level neuropathic pain after complete thoracic spinal cord injury with 11 people with similar injuries and no neuropathic pain and 21 age-and gender-matched healthy control subjects. Quantitative arterial spinal labelling was used to measure thalamic activity, and magnetic resonance spectroscopy was used to determine changes in neuronal variability quantifying N-acetylaspartate and alterations in inhibitory function quantifying gamma amino butyric acid. This study revealed that the presence of neuropathic pain is associated with significant changes in thalamic biochemistry and neuronal activity. More specifically, the presence of neuropathic pain after spinal cord injury is associated with significant reductions in thalamic N-acetylaspartate, gamma amino butyric acid content, and blood flow in the region of the thalamic reticular nucleus. Spinal cord injury on its own did not account for these changes. These findings support the hypothesis that neuropathic pain is associated with altered thalamic structure and function, which may disturb central processing and play a key role in the experience of neuropathic pain. Ó
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Introduction
Pain is a common and debilitating consequence of spinal cord injury (SCI) [53] . Although several types of pain can develop after SCI, neuropathic pain is one of the most intractable and the most prevalent, occurring in almost 50% of individuals after SCI and may be due to damage to the spinal cord or nerve roots [42] . Although the mechanisms responsible for generating SCI neuropathic pain remain unknown, some have suggested that activity within the spinal cord itself is important. For example, it has been hypothesized that SCI neuropathic pain results from ongoing activity in intact residual spinothalamic tract pathways [51] , or from an irritated focus immediately above the injury [22] . Although such factors may help maintain neuropathic pain, they do not seem essential because complete sensory blockade or verified surgical removal of several spinal cord segments immediately above the injury fail to relieve the pain in a considerable proportion of SCI subjects [4, 24] . These observations strongly suggest that neuropathic SCI pain may ultimately result from supraspinal alterations.
There is increasing evidence for a critical role of the thalamus in the generation and/or maintenance of neuropathic pain. 
